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Terzaghi (1934) (P-220,

TABLE 4-1
Bearing-capacity equations by the several authors indlgated

Terzaghi (1943). See Table 4-2 for typical values and for K, values.

a2

Qun = Nes + N, +05yBNys, N = —aa 0

(0757 Gfund
4.=.8

N. = (N, = l)cotd

" _tang K —l)
: Y 1 \costd

For: strip round  square
=10 g 1.3
s, =10 06 08




Figure 4-3a P-221




TABLE 4-2

Bearing-capacity factors for the

P-222

Terzaghi equations
Values of N, for & of 0, 34, and 48° are original

Terzagh: values and used to back-compute K,
d. deg N, Ng Ny Koy
0 547 1.0 0.0 10.8
5 7.3 1.6 0.5 E2=2
QA 2.7 12 14.7
< 129 14 2-5 18.6
2 & B 7.4 5.0 25.0
25 251 § 2.7 9.7 35.0
372 225 19.7 52.0
34 52 % 36.5 36.0
57 .3 414 424 82.0
44 o5 .7 81.3 100.4 141.0
45 725 173.3 297.5 298.0
45 ISE > 287 .9 780.1
5C 337 .5 =151 1153.2 000
o = = be > & ’r-.'/.._':';'n (19335, 1 127 ]



Mevyerhof (1963)

Meyerhof (1963).* See Table 4-3 for shape, depth, and inclination factors.
Vertical load: g = cN.sd +qNs.d, + 0.5yB'N,s,d,
Inclined load: gy = cN.d.i, + gN,d i, + 0.5yB'N,d,i,

N, = ™% aan’ (45 + -?)

Ne = (N, = l)cotg
o N = (N, - Dtan (1.4¢)




Meyerhof

TABLE 4-3
Shape, depth, and inclination factors for

the Meyerhof bearing-capacity equations
of Table 4-1 .

Factors Value For
| B
Shape: se = 1+ 02K, 7 Any ¢
B 5
sq=_s,=l+0.ll(,,-z d > 10
Sq =5y = 1 é =0
3 D
Depth: d.=1+02 "‘TE Any ¢
~— D
d, = d, = ld|~0.l\./1(,,-£-?~ d > 10
> d,=d, =1 e 2=-10
Inclination: e =10, = |1 - 8._ Any &
= — 907 -
R : _ :
s = : 0° \
\ , : -l}. = (l = (b—") d >0
i, = 0for8 >0 d =0

Where A, = tan®(45 + ¢/2) as in Fig. 4-2
6 = angle of resultant R measured from vertical without
asign;if@ = 0all i, = 1.0.

il



TABLE 44 ’
Bearing-capacity factors for the Meyerhof, Hansen, and Vesié bearing-
capacity equations caz

Neowe that V. and N, are the same for all three methods: subscripts iden'tify author for N,

o N, Nq N,',(”, Nyan Nyay - N,,/N,, Ztan @(1 — sin b))
0 5. 14 1.0 0.0 0.0 0.0 0.195 0.000
s 6.49 1.6 0.1 0.1 04 0.242 0.146

10 8.24 2.5 0.4 0.4 1.2 0.296 0.241

13 10.97 3.9 1.2 1.1 2.6 0.359 0.294

20 14.83 6.4 2.9 29 54 0.431 0.315

25 20.71 10.7 6.8 6.8 10.9 - 0514 0.311

26 22.25 11.8 7.9 8.0 12.5 0.533 0.308

28 25.79 14.7 10.9 11.2 16.7 0.570 0.299

30 - 30.13 18.4 15.1 15.7 22.4 0.610 0.289

32 3547 23.2 20.8 22.0 30.2 0.653 0.276

34 42.14 29.4 28.7 31.1 41.0 0.698 0.262

36 50.55 37.7 40.0 44.4 56.2 0.746 0.247

38 61.31 48.9 56.1 64.0 17.9 0.797 0.231

40 75.25 64.1 79.4. 93.6 109.3 0.852 0.214

45 133.73 134.7 200.5 262.3 271.3 1.007 0.172

50 266.50 318.5 567.4 871.7 761.3 1.195 0.131

* = 77 + 2 as limit when ¢ — 0°,

Shght differences in above table can be obtained using program BEARING.EXE on diskette depending on com

putzr used and whether or not it has floating point.



Hansen (1970)

\ / Hansen (1970).* See Table 4-5 for shape, depth, and other factors.

General:t  qui = CNscdiicgcb, +GN,s,d,i,g.b, + 0.5YB'N,s,d,1,8.b,
when ¢=0
use Qui = 5]45.,(1 + S; + d; = l; = b: - g:) + a

-

N, = same as hié-yérhof above
N. = same as Meyerhof above
N, = L5, - Diang




Hansen and Vesic’

FARLLE 4-Sa

Shape and depth factors for use in either the Hansen
(1970) or Vesic (1973, 1975h) bearing-capacity equations
of Table 4-1. Use s, d. when ¢» = 0 only for Hansen
equations. Subscripts H, V for Hansen, Vesié, respectively.

Shape factors

Depth factors

02F (b = 0% d. = 0.4k (P = 0°)
Sy T i o P - =
| - d. = 1.0 + 0.4k
Seerny =1.0% : ~ ; k = D/B for D/B = 1
"\" fi k = twan” "(D/B) for D/B > 1
V) = O e R .
o L L k in radians
s. = 1.0 for strip
? st = S — Zk
7~ Squin = 1.0 + I sind 5 d, I + 2tan (1 sindg)
k defined above
Sgivy = 1.0 + ;—f tan ¢ aennc >
for all ¢
S Sy = 1.0 — ()_4;‘—' = 0.6 A d, = 1.00 for all &
Spevy = 1.0 — ().4# = 0.6
."..lf"(
1.

wote use of Yeffective’ base dimensions 27, 1.' by Hansen but not by Vesié.

Ehe values above are consistent with cither i vertical load or a vertical load AcCompa-
mcd by o bornzontal ol £/,

-

With & vertsca! boasd and o Toad Ty Caned enthier 1y,

0O or II,.'
Compute two sets of shape s, and o, as x

M. SN and l’, N. ll, e
(3-2), presented in Sec. 4-6, use ratio L°/B" or D/L..

) you may have ta
For ¢, L subscripis of 1.



Hansen

Notes: g+ n 90" (Both fand 1 have signs (+) shown.)
B ¢

TABLE 4-5b bk &
Table of inclination, ground, and base factors for t

Hansen (1970) equations. See Table 4-5¢ for equivalent
Vesi¢ equations.

[nclim;tion factors Ground factors (base on slope)

;o fi o
e TNy Ve SATG, & WTAR

¢ 3\ 165=10) ___Bo
o= Vian o+c, A S . L = 1.0— -
c / L Nl &8 147
& = friction angle between
For: L/B <2 use ¢, base and soil (5¢<d < P
i lr_15 e : ( ¢ ¢) ; (l.ﬁ”, - \ 8y = 8 = (] _0'5"1“[;)5
use Ppo=1.5¢, - Ay = B'L' (effective area) v { Vb A, cotd
< 34° use ¢, = g
Py = I4%usc ¢y Pos ¢, = base adhesion (0.6 to 1.0¢) 2sa; s S
B Base factors (tilted base)
|
| Ap=B'L i
e B o i (),7‘II.“_‘ 8 B Ul = 0)
| {r Vv Aje,cotd | “ 147° (b
|
- o
e i = [y = ©F=nA500H, 1" be=1-T1=  ($>0)
I 4 V+ A cotd 147
I 7 b, = exp(—2ntan¢)
| L 2=a,=<95
| b, = exp(—2.7ntan ¢)
N 2 7 in radians
M Notes:
6=
o \%4 L. Use M, as either g or My, o bothoat Hy - 0,
2. Hansen (1970) did not give an i for ¢ > 0. The value above is from Hansen (1961)
s\ and also used by Vesi¢.
N 3. Variuble ¢, = base adhesion, on the order of 0.6 to 1.0 X base cohesion. :
\M=H B 4. Refer to sketch for identification of angles 1 and B, footing depth D, location of H,
(parallel and at top of base slab; usually also produces eccentricity). Especially
Hmax 3 V an,

Hmax + Pp 2 SF x (HH)

Vv

V = force normal 10 base and is not the resultant R from combining V.



Vesic’

TABLE 4-5¢

Table of inclination, ground, and base factors for
the Vesic¢ (1973, 1975bh) bearing-capacity equations.
Sce notes below and refer to sketeh for identification

of terms.

Inchination lactors

Ground Factors (hase on slopee)

mill
* il y o {)
s e =9
l -
i, ="—~'.--L’i ¢ =>0)

fg and m defined below

4]

& 504

i rikhians
2  F 1
AAm Oy o S K

iy defined with i,

) H, : \2
g = [I.O Vi el A/l‘..CN'P]. 8¢ =& = (LO~twanpg)
Base factors (tilted base)
H "B b = g
= — .._'._..__.__. B &‘ (¢ T O,
b ["0 V+Asc.cotd : 28
e ey i 2 B F e T
;+ 8117;; by = by = (1.0 - nan )’
+
ety Bt ey 7
Notes:

1. When = 0(and B # 0) use Ny = ~2sin(’>B) in N, term.
2. Computem = mg when H, = Hg (H paraliel to B) and m = my when H, =
Hy (H paraliel wo L). If you have both Hg and H use m = \/mf,+m§_.Noce

uscof Band L, not B', L.

3. Refer w Table sketch and Tables 4-Sa.b for term wdentificaton,
4. Terms N, Ny, and N, are identified in Table 4-1.

Vesi¢ always uses the beanng-capacity equation given in Table 4-1 (uses B
in the N, term even when M, = Hy).

6. M, 1erm = 1.0 for computing 4, ¢y (always),



Vesic’ (1973, 1975)

ea. tﬂﬁl process to obtain desngn base dimensions since width 3 and
ute shape, depth, and influence factors.




TABLE 4-1 '
Bearing-capacity equations by the several authors mdu;_ated

Terzaghi (1943). See Table 4-2 for typical values and for K, values.

2

(l
Qun = CNes, +N, +05yBNys, Ny = e g

(0157 &) and
a=¢e

_tand [ Kpy —l)
: e 7 lcostd

For: strip round  square
=10 43 1.3
=10 .06 03




Mevyerhof (1963)

Meyerhof (1963).* See Table 4-3 for shape, depth, and inclination factors.
Vertical load: g = cN.sd +qNs.d, + 0.5yB'N,s,d,
Inclined load: gy = cN.d.i, + gN,d i, + 0.5yB'N,d,i,

N, = ™% aan’ (45 + -?)

Ne = (N, = l)cotg
o N = (N, - Dtan (1.4¢)




Hansen (1970)

\/ Hansen (1970).* See Table 4-5 for shape, depth, and other factors.

General:t  qu = cNs.diigb. +gN,s,d i g,b, + 0.5yB'N,s,d,i,¢.b,
when =0
use Qui = 5-14514(""'.' S:. + d; = i -b:‘- g:) + q

-

N, = same as Meyerhof above

N. = same as Meyerhof above

N, = l.5$.’\’i— 1)tan ¢




Vesic’ (1973, 1975)

,fsame as Meyerhof above

' ng“ + Dtan ¢

1 ;3 tml process to obtain desngn base dimensions since width 3 and
ute shape, depth, and influence factors.



TABLE 4-2

Bearing-capacity factors for the

P-222

Terzaghi equations
Values of N, for & of 0, 34, and 48° are original

Terzagh: values and used to back-compute K,
d. deg N, Ng Ny Koy
0 547 1.0 0.0 10.8
5 7.3 1.6 0.5 E2=2
QA 2.7 12 14.7
< 129 14 2-5 18.6
2 & B 7.4 5.0 25.0
25 251 § 2.7 9.7 35.0
372 225 19.7 52.0
34 52 % 36.5 36.0
57 .3 414 424 82.0
44 o5 .7 81.3 100.4 141.0
45 725 173.3 297.5 298.0
45 ISE > 287 .9 780.1
5C 337 .5 =151 1153.2 000
o = = be > & ’r-.'/.._':';'n (19335, 1 127 ]



Terzaghi (1934) (P-220,

TABLE 4-1
Bearing-capacity equations by the several authors indlgated

Terzaghi (1943). See Table 4-2 for typical values and for K, values.

a2

Qun = Nes + N, +05yBNys, N = —aa 0

(0757 Gfund
4.=.8

N. = (N, = l)cotd

" _tang K —l)
: Y 1 \costd

For: strip round  square
=10 g 1.3
s, =10 06 08




Vesic and De Beer Reduction:

* Equation gives the following results:

B =32 2.5 3 35 4 5 [0 20 100 m

ry = 1.0 0.97 095 + 0393 0.92 0.90 0.82 0.75 0.5

* One can use this reduction factor with any of the bearing capacity
methods to give 0.5yBN, s, d, r,,.

* This equation is particularly applicable for large bases at small D/B
ratios where BN, term is predominating.



Hansen

Notes: g+ n 90" (Both fand 1 have signs (+) shown.)
B ¢

TABLE 4-5b bk &
Table of inclination, ground, and base factors for t

Hansen (1970) equations. See Table 4-5¢ for equivalent
Vesi¢ equations.

[nclim;tion factors Ground factors (base on slope)

;o fi o
e TNy Ve SATG, & WTAR

¢ 3\ 165=10) ___Bo
o= Vian o+c, A S . L = 1.0— -
c / L Nl &8 147
& = friction angle between
For: L/B <2 use ¢, base and soil (5¢<d < P
i lr_15 e : ( ¢ ¢) ; (l.ﬁ”, - \ 8y = 8 = (] _0'5"1“[;)5
use Ppo=1.5¢, - Ay = B'L' (effective area) v { Vb A, cotd
< 34° use ¢, = g
Py = I4%usc ¢y Pos ¢, = base adhesion (0.6 to 1.0¢) 2sa; s S
B Base factors (tilted base)
|
| Ap=B'L i
e B o i (),7‘II.“_‘ 8 B Ul = 0)
| {r Vv Aje,cotd | “ 147° (b
|
- o
e i = [y = ©F=nA500H, 1" be=1-T1=  ($>0)
I 4 V+ A cotd 147
I 7 b, = exp(—2ntan¢)
| L 2=a,=<95
| b, = exp(—2.7ntan ¢)
N 2 7 in radians
M Notes:
6=
o \%4 L. Use M, as either g or My, o bothoat Hy - 0,
2. Hansen (1970) did not give an i for ¢ > 0. The value above is from Hansen (1961)
s\ and also used by Vesi¢.
N 3. Variuble ¢, = base adhesion, on the order of 0.6 to 1.0 X base cohesion. :
\M=H B 4. Refer to sketch for identification of angles 1 and B, footing depth D, location of H,
(parallel and at top of base slab; usually also produces eccentricity). Especially
Hmax 3 V an,

Hmax + Pp 2 SF x (HH)

Vv

V = force normal 10 base and is not the resultant R from combining V.



TABLE 44 ’
Bearing-capacity factors for the Meyerhof, Hansen, and Vesié bearing-
capacity equations caz

Neowe that V. and N, are the same for all three methods: subscripts iden'tify author for N,

o N, Nq N,',(”, Nyan Nyay - N,,/N,, Ztan @(1 — sin b))
0 5. 14 1.0 0.0 0.0 0.0 0.195 0.000
s 6.49 1.6 0.1 0.1 04 0.242 0.146

10 8.24 2.5 0.4 0.4 1.2 0.296 0.241

13 10.97 3.9 1.2 1.1 2.6 0.359 0.294

20 14.83 6.4 2.9 29 54 0.431 0.315

25 20.71 10.7 6.8 6.8 10.9 - 0514 0.311

26 22.25 11.8 7.9 8.0 12.5 0.533 0.308

28 25.79 14.7 10.9 11.2 16.7 0.570 0.299

30 - 30.13 18.4 15.1 15.7 22.4 0.610 0.289

32 3547 23.2 20.8 22.0 30.2 0.653 0.276

34 42.14 29.4 28.7 31.1 41.0 0.698 0.262

36 50.55 37.7 40.0 44.4 56.2 0.746 0.247

38 61.31 48.9 56.1 64.0 17.9 0.797 0.231

40 75.25 64.1 79.4. 93.6 109.3 0.852 0.214

45 133.73 134.7 200.5 262.3 271.3 1.007 0.172

50 266.50 318.5 567.4 871.7 761.3 1.195 0.131

* = 77 + 2 as limit when ¢ — 0°,

Shght differences in above table can be obtained using program BEARING.EXE on diskette depending on com

putzr used and whether or not it has floating point.



Hansen (1970)

\/ Hansen (1970).* See Table 4-5 for shape, depth, and other factors.

General:t  qu = cNs.diigb. +gN,s,d i g,b, + 0.5yB'N,s,d,i,¢.b,
when =0
use Qui = 5-14514(""'.' S:. + d; = i -b:‘- g:) + q

-

N, = same as Meyerhof above

N. = same as Meyerhof above

N, = l.5$.’\’i— 1)tan ¢




Hansen and Vesic’

FABLE 4-Sa

Shape and depth factors for use in either the Hansen
(1970) or Vesic (1973, 1975b) bearing-capacity equations
of Table 4-1. Use s, d. when ¢ = 0 only for Hansen
equations. Subscripts H, V for Hansen, Vesié, respectively.

Shape factors Depth factors

B’ . d. = 0.4k (b = 0°%)
S5y 0.2 — (b = 0% 7
L d. = 1.0+ 0.4k
Stiny = RO R k = D/B for D/B = 1
. N e
v = 1.0 —2 . . .
; N. L k in radians
s 1.0 for strip
o~ Squn = 1.0+ ;{ sin & cd, = 1 +2tand(1 — sindh) k
B k defined above
Soy = 1.0 + I tan ¢
for all ¢
B’ i, = 1.00 for all ¢
Sy = 1.0 — 0.4 — = 0.6 £, :
Py T : I -7
Syevy = 1.0 — ().4»’1—f = 0.6
Nores
1. ™ote use of “effective” base dimensions ', 1. by Hansen but not by Vesié.
2. Ihe values above are consistent with cither i vertical load or a vertical load accompi-
med by o horizontal losd £/,
A

With & vertcal bousd and o load Ty Ganed enther 1y,

Oor My, - 0) you may have ta
compute two sets of shape s,

and d, as s, o5, 0 and d, y. d, ;. For i, L. subscripts of Ly,
(3-2), presented in Sec. 4-6, use ratio L'/B' or D/L..



Mevyerhof (1963)

Meyerhof (1963).* See Table 4-3 for shape, depth, and inclination factors.
Vertical load: g = cN.sd +qNs.d, + 0.5yB'N,s,d,
Inclined load: gy = cN.d.i, + gN,d i, + 0.5yB'N,d,i,

N, = ™% aan’ (45 + -?)

Ne = (N, = l)cotg
o N = (N, - Dtan (1.4¢)




Hansen

Notes: g+ n 90" (Both fand 1 have signs (+) shown.)
B ¢

TABLE 4-5b bk &
Table of inclination, ground, and base factors for t

Hansen (1970) equations. See Table 4-5¢ for equivalent
Vesi¢ equations.

[nclim;tion factors Ground factors (base on slope)

;o fi o
e TNy Ve SATG, & WTAR

¢ 3\ 165=10) ___Bo
o= Vian o+c, A S . L = 1.0— -
c / L Nl &8 147
& = friction angle between
For: L/B <2 use ¢, base and soil (5¢<d < P
i lr_15 e : ( ¢ ¢) ; (l.ﬁ”, - \ 8y = 8 = (] _0'5"1“[;)5
use Ppo=1.5¢, - Ay = B'L' (effective area) v { Vb A, cotd
< 34° use ¢, = g
Py = I4%usc ¢y Pos ¢, = base adhesion (0.6 to 1.0¢) 2sa; s S
B Base factors (tilted base)
|
| Ap=B'L i
e B o i (),7‘II.“_‘ 8 B Ul = 0)
| {r Vv Aje,cotd | “ 147° (b
|
- o
e i = [y = ©F=nA500H, 1" be=1-T1=  ($>0)
I 4 V+ A cotd 147
I 7 b, = exp(—2ntan¢)
| L 2=a,=<95
| b, = exp(—2.7ntan ¢)
N 2 7 in radians
M Notes:
6=
o \%4 L. Use M, as either g or My, o bothoat Hy - 0,
2. Hansen (1970) did not give an i for ¢ > 0. The value above is from Hansen (1961)
s\ and also used by Vesi¢.
N 3. Variuble ¢, = base adhesion, on the order of 0.6 to 1.0 X base cohesion. :
\M=H B 4. Refer to sketch for identification of angles 1 and B, footing depth D, location of H,
(parallel and at top of base slab; usually also produces eccentricity). Especially
Hmax 3 V an,

Hmax + Pp 2 SF x (HH)

Vv

V = force normal 10 base and is not the resultant R from combining V.



Meyerhof

TABLE 4-3

Shape, depth, and inclination factors for
the Meyerhof bearing-capacity equations

of Table 4-1

Factors Value For
. - |
Shape: se = 1+ 02K, 7 Any ¢
sq=s,,=l+O.IKp-Z d > 10°
Sy =5y =1 =0
ez [
Depth: d. = l+02\,-K,.E Any ¢
d;, =d, = 1+0.1 /K, é > 10
> d, =d, =1 & =
e 0°=y
Inchqatmn_: ‘ i =i, =l - 905 Any &
g° \
sEl=g) 2
i, = 0for8 >0 é =

Where X', = x_\unz(45 + ¢/2) as in Fig. 4-2

)

I

asign; if 8 = 0all i, = 1.0.

angle of resultant R measured from vertical without
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Broblem-4-4: A series of unconfined compression tests in the same zone
of interest (from SPT samples) from a boring log give an average

q,=200 kPa.

Required: Estimate the
allowable bearing capacity

for the square footings located
at somewhat uncertain depths
and B dimensions unknown,
using both the Meyerhof and
Terzaghi bearing-capacity
equations. Use safety factor=3.0







c‘. Crown Sheave(s)
\ or Pulley(s)

A\ Typically 1-in. (25-mm)
! Diameter Manila Rope

Donut Hammer

T
—)
—

30-in.
(762-mm) Fall

AN NSNS0 ¢ \ < \ < LS \( W

Slip or Guide

1 \~—— Bore Hole

)

]

l‘ |
i
yoW 18 in. (457mm)

T

\--



Project: Borehole Samples o B.H.No. :1 Sheet: 1/1
Owner: Western University @“@ Start Date: 17/07/2012 End Date: 17/07/.2012
Location: Western Environmental Site o | Casing Depth: 9.00 m E: ---
Rig Type: CML 55 Mount Drill G.W. Depth(m): 641 m N: -
Drilling Method: Rotary Drilling Westernweather : Sunny B.H. Eley: -—-
Depth.|Thick. i SPT Counts N Value w LL | PL
(m) | (m) i s i 15cm{15em{15em[0 10 20 30 40 50| %% % %
200 mm to 300 mm Top Soil
Firm to Suff, brown becoming gray B 2 6 12 - ---
atadepth of 3.8 m. lean CLAY with ;'-'_:.‘1:-’-
1.00 coarse sand and some gravel. - ;,'.."f:
bsi.d] 5| 5| 6 233|306 | 165
= bO. Sea
200 |44 -'_.['_.'fz 5|1 6|11 12.28/28.32|16.12
SPT-N Value Consistency s | 7 | 11 13.07/25.72[15.68
- 3.00 sy
<2 Very soft e
ey 5 7 1l 13.8624.92|15.87
34 Soft b
7 : W
5-8 Medium Stiff]j4.00 A L
. Firm to Suff, light gray becoming BRE=— S 5 7 13.0017.53]12.76
9"15 Stlff 1.00 dark gray at a depth of 6.5m, lean .: '_..;-
. ; CLAY with fine sand and some =8
16-30 Very stiff 500 gravel. e s | 6 | 7 12.99/24.05(14.27
>3() Hard Soft, light gray becoming dark gray | -ie--|
| 0o |2 @ depth of 6.5m, lean CLAY o - "
’ fine sand and some gravel. Sead 1 2 2 23.78|37.46|21.09
6.00 e TR [ N S L
Firm, light gray becoming dark gray [, =2 2
0.30 | tadepthof6.5m, leanCLAY et 2 | 3 | 7 14.79/29.65|15.91
Very Stiff, dark gray, lean clay with |& 4 Fu
7.00 seams fine sand. 3% _
150 12 16.55123.65|12.37
8.00 22 | 1192|18.62]|13.10
Very Stiff to hard, dark gray, lean
0.75 [clay with seams fine sand.
26 13.06{21.30|{1243
9.00 0.25 |Hard, gray CLAY




Solution: Most common procedure for obtaining g, for cohesive soils
with limited data.

a. By Meyerhof Equation

Meyerhof (1963).* See Table 4-3 for shape, depth, and inclination factors.
Vertical load: qu = cN.s.d. +gN,s,d; + 0.5yB'N,s,d,
Inclined load: que = cN d.i. + gN,d,i, + 0.5yB'N,d,i,
N, = €"™% tan’ (45 + %)
N. = (N, — 1)cotd
N, = (N, — 1)tan (1.4¢)

Quit= cN¢se tq Nq



TABLE 4-4

Bearing-capacity factors for the Meyerhof, Hansen, and Vesi¢ bearing-
capacity equations

Note that N, and N, are the same for all three methods; subscripts identify author for N,

b N, N, Nyw) Ny Nyw) N /N, 2tan ¢(1 — sin ¢p)®
0 5.14%* 1.0 0.0 0.0 0.0 0.195 0.000
5 6.49 1.6 0.1 0.1 04 0.242 0.146

10 8.34 25 04 0.4 1.2 0.296 0.241

15 10.97 3.9 1.2 I | 2.6 0.359 0.294

20 14.83 6.4 29 2.9 54 0.431 0.315

25 20.71 10.7 6.8 6.8 10.9 0.514 0.311

26 2225 11.8 7.9 8.0 12.5 0.533 0.308

28 25.79 14.7 10.9 11.2 16.7 0.570 0.299

30 30.13 18.4 15.1 15.7 22.4 0.610 0.289

32 35.47 23.2 20.8 22.0 30.2 0.653 0.276

34 42.14 29.4 28.7 31.1 41.0 0.698 0.262

36 50.55 37.7 40.0 44 4 56.2 0.746 0.247

38 61.31 48.9 56.1 64.0 77.9 0.797 0.231

40 7525 64.1 79.4 93.6 109.3 0.852 0.214

45 133.73 134.7 200.5 262.3 27113 1.007 0.172

50 266.50 318.5 567.4 871.7 761.3 1.195 0.131

* = o + 2 as limit when ¢ — 0°.

Slight differences in above table can be obtained using program BEARING.EXE on diskette depending on com-
puter used and whether or not it has floating point.



TABLE 4-3

Solution: Shape, depth, and inclination factors for
the Meyerhof bearing-capacity equations
of Table 4-1
Factors Value For
Shape: sc = 1+ O.2Kp€ Any ¢

sq=s,—1+011(,,€ b > 10°
S5q = 8y = 1 ¢ =
Depth: d.=1+0.2 JK,,% Any ¢
dg=d, =1+0.1 K,,% ¢ > 10
d;=dy =1 b =
- _ 6° \
Inclination: ic =i, = |1 — 900) Any ¢
R 1%
o 6°\
i, =1 — — >0
i b= 1-F) ?
H iy =0for6 >0 ¢ =0

Where K, = tan®(45 + ¢/2) as in Fig. 4-2
]

angle of resultant R measured from vertical without
asign:if@ = 0alli; = 1.0.



borvertical load
quit= cN¢s.d. +q N, s,d,+0.5yB'N,s,d,

Table4-4 for @=0



8, = oztan®(45+ g) + 2c tan(45+§)

qu= 2C tan(45+§) ®=0 and tan 45=1
=2C
_qu
C= . .
Load QH l

Table 4-4 for @=0

Quite=CcN s d. + q Sqdq




s.=1.2 (Table 4-3) forany @

Table 4-4 for 0=0

===
n“-Q
O N -
S
D

~<

Quit= ( =)(5.14)(1.2) + q x1

= dulee (24 (5.14)(1.2) + (5)q x1
—1 03 qu + 0.39



TABLE 4-4

Bearing-capacity factors for the Meyerhof, Hansen, and Vesi¢ bearing-
capacity equations

Note that N, and N, are the same for all three methods; subscripts identify author for N,

b N, N, Nyw) Ny Nyw) N /N, 2tan ¢(1 — sin ¢p)®
0 5.14%* 1.0 0.0 0.0 0.0 0.195 0.000
5 6.49 1.6 0.1 0.1 04 0.242 0.146

10 8.34 25 04 0.4 1.2 0.296 0.241

15 10.97 3.9 1.2 I | 2.6 0.359 0.294

20 14.83 6.4 29 2.9 54 0.431 0.315

25 20.71 10.7 6.8 6.8 10.9 0.514 0.311

26 2225 11.8 7.9 8.0 12.5 0.533 0.308

28 25.79 14.7 10.9 11.2 16.7 0.570 0.299

30 30.13 18.4 15.1 15.7 22.4 0.610 0.289

32 35.47 23.2 20.8 22.0 30.2 0.653 0.276

34 42.14 29.4 28.7 31.1 41.0 0.698 0.262

36 50.55 37.7 40.0 44 4 56.2 0.746 0.247

38 61.31 48.9 56.1 64.0 77.9 0.797 0.231

40 7525 64.1 79.4 93.6 109.3 0.852 0.214

45 133.73 134.7 200.5 262.3 27113 1.007 0.172

50 266.50 318.5 567.4 871.7 761.3 1.195 0.131

* = o + 2 as limit when ¢ — 0°.

Slight differences in above table can be obtained using program BEARING.EXE on diskette depending on com-
puter used and whether or not it has floating point.



b. By Terzaghi Equation

TABLE 4-1
Bearing-capacity equations by the several authors indicated

Terzaghi (1943). See Table 4-2 for typical values and for K,, values.

a2

a cos2(45 + ¢/2)
e(O.?Sﬂ—M)lan¢

quu = cN.s. + gN, + 0.5yBN,s, N, =

a
N, = (Ny; — 1)cotg

_ang( Ky _
Ne = =3 (cos;ycb l)

For: strip round square
1.0 13 1.3
1.0 0.6 0.8

~
o




TABLE 4-2
Bearing-capacity factors for the
Terzaghi equations

Values of N, for ¢ of 0, 34, and 48° are original
Terzaghi values and used to back-compute K,

¢, deg N N, Ny K,y
0 n 1 1.0 0.0 10.8
5 1.3 1.6 0.5 12.2

10 0.6 2.7 1.2 14.7
15 12.9 4.4 2 18.6
20 17.7 7.4 5.0 25.0
25 25.1 12:1 9.7 35.0
30 31.2 22.5 19.7 52.0
34 52.6 36.5 36.0

35 57.8 41.4 42.4 82.0
40 95.7 81.3 100.4 141.0
45 172.3 173.3 297.5 298.0
48 258.3 287.9 780.1

50 347.5 415.1 1153.2 800.0

*N. = L.57 + 1. [See Terzaghi (1943), p. 127.]



sc.=1.3

(Table 4-2) for any @=0
N,=1
N.=5.7

Quie= 3)(5.7)(1.3) + q x1

qo = 2= D@ (5.7)(1.2) + ()q x1
-1.24 qu + 0.3q



% [tis common to neglect 0.3q and

Note either 1.03 or 1.24 1s close to 1.0

Take allowable bearing pressure 1s q,=q,,= 200 kPa

Note:

Use of q,=q, allowable BC is nearly universal when SPT sample is
used to determine the qy,.

Since SPT samples are in a very disturbed state, true SF may be on the
order of 4 or 5 instead of 3, used here.

Method 1s not recommended to use ¢, if when q, is less than 75
kPa.

In these cases, s, should be determined on samples of better quality
than those of SPT.






Thanks



